TAPE CARRIER FOR TAB AND METHOD FOR PRODUCING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a tape carrier for TAB 
(hereinafter referred to as "TAB tape carrier'') and a method 
for producing the same and particularly to a TAB tape carrier 
for mounting electronic parts by a TAB method and a method for 
producing the same." 

2. Related Art 

A TAB tape carrier is widely used for mounting electronic 
parts such as semiconductor devices by a TAB (Tape Automated 
Bonding) method. Generally, in the TAB tape carrier, a 
plurality of wiring circuits for mounting electronic parts are 
provided at regular intervals. 

The wiring circuits may contain defective products having 
electrical failure or visual failure. In such a case, 
electronic parts are mounted while defective products are 
avoided at the time of mounting electronic parts. The yield 
on continuous production is however lowered when electronic 
parts are mounted while defective products are avoided. 

On the other hand, for example, a method applied to an 
MTCP (multi-chip TCP formed in such a manner that a plurality 
of semiconductor chips each having a built-in memory are 
electrically connected (linked) while mechanically connected 
as a horizontal row to a tape carrier of a TCP (Tape Carrier 
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Package) ) has been described in Japanese Patent Laid-Open No. 
2002-76068A. In the method, the plurality of semiconductor 
chips mechanically and electrically connected to the tape 
carrier are inspected in an inspection step. When any 
semiconductor chip as a defective product having electrical 
failure or visual failure is found, the semiconductor chip as 
a defective product is punched together with a portion of the 
tape carrier where the semiconductor chip as a defective product 
is connected. A non-defective piece, which is formed in such 
a manner that a semiconductor chip non-defective in terms of 
electricity and external appearance is connected to a tape 
carrier and which is similar in shape to and slightly larger 
in size than the punched portion, is mechanically and 
electrically connected to the punched portion by soldering. 
In this manner, lowering of the yield in production is prevented. 

The aforementioned method is however to be applied to 
an MTCP. In the MTCP, it is necessary to punch the defective 
semiconductor chip along with the tape carrier because all 
semiconductor chips including the defective one are 
mechanically and electrically connected to the tape carrier. 
It is therefore necessary to replace the punched portion with 
a non-defective semiconductor chip along with a tape carrier 
similar in shape to but slightly larger in size than the punched 
portion and solder the non-defective semiconductor chip to 
connect the non-defective semiconductor chip mechanically and 
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electrically. 

When a non-defective individual piece of tape carrier 
larger than the punched portion is soldered to the punched 
portion in this manner, the non-defective individual piece of 
tape carrier is piled on the punched portion of the tape carrier 
so that a difference in level is formed in the overlapping 
portion . 

On the- other hand, when - a defective product in the 
plurality of wiring circuits provided in the TAB tape carrier 
is to be replaced by the same method as described above, a wiring 
circuit judged as a defective product is first punched out along 
with part of the tape carrier on which the defective wiring 
circuit is disposed. Then, a non-defective wiring circuit is 
provided on the punched portion so that a tape carrier similar 
in shape to but slightly larger in size than the punched portion 
is laminated on the punched portion. Also in this case, a 
difference in level is still formed in the overlapping portion. 

In the TAB tape carrier, electronic parts are however 
mounted on wiring circuits respectively, for example, by solder 
joint after that. Accordingly, at the time of mounting such 
electronic parts, the difference in level unfavorably causes 
lowering of reliability of connection between the electronic 
parts and the wiring circuits. 

In addition, in the aforementioned method, in the case 
where a defective semiconductor chip is found by inspection 
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in an inspection step after semiconductor chips are mounted 
on a tape carrier, part of the tape carrier is punched out along 
with the defective semiconductor chip and then a non-defective 
individual piece is soldered. Accordingly, the labor required 
for punching and soldering is troublesome, and production cost 
increases inevitably. 

SUMMARY OF THE INVENTION 

The invention is developed in consideration of such 
circumstances and an object of the invention is to provide a 
TAB tape carrier in which the yield on continuous production 
can be improved in spite of simple configuration and in which 
high connection reliability can be ensured while both 
improvement in production efficiency and reduction in 
production cost can be attained, and a method for producing 
the TAB tape carrier. 

To achieve the foregoing object, the invention provides 
a TAB tape carrier including a carrying support film, and 
individual piece-like flexible wiring boards judged to be 
non-defective products in an inspection step and mounted at 
regular intervals on the carrying support film. 

In the TAB tape carrier, individual piece-like flexible 
wiring boards judged to be non-defective products in an 
inspection step in advance are mounted on the carrying support 
film. Accordingly, flexible wiring boards as defective 
products can be initially prevented from being mounted on the 
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carrying support film. For this reason, it is unnecessary to 
punch out defective flexible wiring boards along with part of 
the carrying support film and replace the defective flexible 
wiring boards with non-defective flexible wiring boards in a 
process after that . Accordingly, a difference in level between 
flexible wiring boards can be prevented from being caused by 
the replacement. As a result, the yield on continuous 
production can be improved in spite of simple configuration, 
and high connection reliability can be ensured while both 
improvement in production efficiency and reduction in 
production cost can be attained. 

Preferably, in the TAB tape carrier according to the 
invention, each of the flexible wiring boards is mounted on 
the carrying support film through an adhesive agent. 

When each of the flexible wiring boards is bonded to the 
carrying support film through an adhesive agent, the difference 
in level can be more surely prevented from being formed between 
flexible wiring boards. 

Preferably, in the TAB tape carrier according to the 
invention, opening portions are formed in portions of the 
carrying support film on which the flexible wiring boards will 
be mounted respectively. 

When opening portions are formed in portions of the 
carrying support film on which the flexible wiring boards will 
be mounted respectively, electronic parts can be mounted on 
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the other surface of the carrying support film even in the case 
where the flexible wiring boards are mounted on one surface 
of the carrying support film. 

Preferably, the carrying support film used in the TAB 
tape carrier according to the invention is a polyimide film. 

When the carrying support film is a polyimide film, the 
TAB tape carrier can be produced as a high-strength TAB tape 
carrier excellent in heat resistance and acid resistance. 

The invention also provides a method of producing a TAB 
tape carrier including: a production step of producing 
individual piece-like flexible wiring boards; an inspection 
step of inspecting the individual piece-like flexible wiring 
boards; and a mounting step of mounting only individual 
piece-like flexible wiring boards judged to be non-defective 
products in the inspection step, at regular intervals on a 
carrying support film. 

According to this method, only individual piece-like 
flexible wiring boards produced in the production step and j udged 
to be non-defective products in the inspection step are mounted 
on the carrying support film in the mounting step . Accordingly, 
the step of replacing defective flexible wiring boards found 
by inspection with non-defective flexible wiring boards can 
be omitted compared with the case where flexible wiring boards 
are inspected after mounted on the carrying support film. For 
this reason, the TAB tape carrier can be produced as a TAB tape 
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carrier on which flexible wiring boards of high connection 
reliability can be mounted while the yield on continuous 
production can be prevented from being lowered and while both 
improvement in production efficiency and reduction in 
production cost can be attained by simplification of the 
production process . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.- 1 is a flow chart showing an embodiment of 'a "method 
for producing a TAB tape carrier according to the invention; 

Figs . 2A to 2C show views in the TAB tape carrier producing 
method depicted in Fig. 1, Fig. 2A being a perspective view 
showing a circuit sheet, Fig. 2B being a plan view of important 
part of the circuit sheet depicted in Fig. 2A, Fig. 2C being 
a sectional view taken along the line A-A' in Fig. 2B; 

Figs . 3A to 3C show views in the TAB tape carrier producing 
method depicted in Fig. 1, Fig. 3A being a perspective view 
showing a carrying support film, Fig. 3B being a perspective 
view showing a state in which an individual piece-like flexible 
wiring board is to be mounted on the carrying support film, 
Fig. 3C being a perspective view showing a state in which 
individual piece-like flexible wiring boards have been already 
mounted on the carrying support film; and 

Fig . 4A and 4B show views in the TAB tape carrier producing 
method depicted in Fig . 1, Fig. 4 A being a sectional view showing 
a state in which an individual piece-like flexible wiring board 
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is mounted on the carrying support film (in a form in which 
opening portions are formed) through an adhesive agent, Fig. 
4B being a sectional view showing a state in which an individual 
piece-like flexible wiring board is mounted on the carrying 
support film (in a form in which no opening portion is formed) 
through an adhesive agent . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig'. -I- is a flow chart showing an embodiment of a method 
for producing a TAB tape carrier according to the invention. 
Referring to Fig. 1, the method for producing a TAB tape carrier 
according to the invention and the TAB tape carrier according 
to the invention will be described as an embodiment. 

In Fig. 1, first, in the method, individual piece-like 
flexible wiring boards are produced. In the production of the 
individual piece-like flexible wiring boards, as shown in Fig. 
2A, a circuit sheet 2 is first produced so that a plurality 
of flexible wiring boards 1 are formed block by block so as 
to be arranged at designated intervals. 

The production of the circuit sheet 2 is not particularly 
limited. A known method of forming a plurality of flexible 
wiring boards as continuous patterns in the form of a sheet 
can be used. For example, as shown in Figs. 2B and 2C, first, 
an electrically insulting base layer 3 made of a resin film 
such as a polyimide film is prepared. An electric conductor 
layer 4 made of metal foil such as copper foil is formed as 
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a predetermined wiring circuit pattern corresponding to each 
flexible wiring board 1 on the electrically insulating base 
layer 3 by a known patterningmethod such as a subtractive method, 
an additive method, or a semi-additive method. Then, an 
electrically insulating cover layer 5 made of a resin film such 
as a polyimide film is formed so that the electric conductor 
layer 4 is covered with the electrically insulating cover layer 
"5. 

An adhesive layer not shown may be interposed between 
the electrically insulating base layer 3 and the electric 
conductor layer 4 or between the electric conductor layer 4 
and the electrically insulating cover layer 5 if necessary. 
The electrically insulating base layer 3 and the electrically 
insulating cover layer 5 maybe formed as a predetermined pattern 
from a photosensitive resin by a patterningmethod using exposure 
and development. 

In the circuit sheet 2 formed in this manner, an opening 
portion is formed in the electrically insulating base layer 
3 and/or the electrically insulating cover layer 5 of each 
flexible wiring board 1 by patterning of the photosensitive 
resin, etching, drilling or the like. The electric conductor 
layer 4 is exposed out of the opening portion, so that the exposed 
portions are used as connection terminal portions 6 for 
performing connection to electronic parts (not shown) such as 
semiconductor devices . 
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In the circuit sheet 2, the thickness of the electrically 
insulating base layer 3 and the electrically insulating cover 
layer 5 is preferably selected to be, for example, in a range 
of from 3 jam to 100 |am, especially in a range of from 5 p to 
50 urn. The thickness of the electric conductor layer 4 is 
preferably selected to be, for example, in a range of from 3 
jam to 50 |im, especially in a range of from 5 [Jin to 20 ^im. 

Although" Figs . 2A to 2C" show the case where each f lexible 
wiring board 1 is a single-side wiring board of a single-layered 
structure having a single electric conductor layer 4, the 
structure of each flexible wiring board 1 in the invention is 
not particularly limited. For example, a single-side wiring 
board, a double-side wiring board or a multi-layer wiring board 
can be selected suitably according to the purpose and application . 
Generally, as each flexible wiring board 1 is formed as a 
multi-layer board, the percentage of non-defective products 
is reduced. Accordingly, the excellent effect of the invention 
as will be described later can be exhibited more greatly. 

Then, in this method, as shown in Fig. 1, respective 
flexible wiring boards 1 are block-by-block punched out of the 
circuit sheet 2 formed in the aforementioned manner to thereby 
form individual piece-like flexible wiring boards 1. 

Incidentally, the individual piece-like shape of each 
individual piece-like flexible wiring board 1 is decided 
suitably by punching in accordance with the purpose and 
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application. Usually, the individual piece-like shape is 
rectangular. The longitudinal width of the shape (i.e., the 
length in the lengthwise direction when each flexible wiring 
board 1 is mounted on a carrying support film 7 which will be 
described later) is preferably selected to be, for example, 
in a range of from 10 mm to 100 mm, especially in a range of 
from 15 mm to 70 mm. The lateral width of the shape (i.e., 
the length in the widthwise direction when each flexible wiring 
board 1 is mounted on a carrying support film 7 which will be 
described later) is preferably selected to be, for example, 
in a range of from 10 mm to 65 mm, especially in a range of 
from 20 mm to 45 mm. 

Then, in this method, the respective flexible wiring 
boards 1 are inspected. The inspection step includes known 
inspection such as visual inspection or electric inspection 
(current conduction inspection) which is inspection usually 
carried out on flexible wiring boards for discriminating between 
non-detective products and defective products. 

In this method, flexible wiring boards 1 judged as 
defective products in the inspection step are removed and only 
flexible wiring boards 1 judged as non-defective products are 
mounted on the carrying support film 7 so as to be arranged 
at predetermined intervals. 

As shown in Fig. 3A, the carrying support film 7 is shaped 
like a long tape extending in the lengthwise direction. The 
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carrying support film 7 is made of a resin film of a resin such 
as polyimide, polyethylene terephthalate, polyethylene 
naphthalate, polyether nitrile, polyether sulf one or polyvinyl 
chloride; a sheet of metal foil of a metal such as stainless 
steel or copper; or a copper-clad laminate usually used as a 
base material of a flexible wiring board. Preferably, the 
carrying support film 7 is made of a polyimide film. When the 
carrying support film 7 is made of a polyimide film, a 
high-strength TAB tape carrier excellent in heat resistance 
and acid resistance can be produced. 

Two rows of perforations 8 are formed along the lengthwise 
direction in widthwise-direction (direction perpendicular to 
the lengthwise direction) opposite end portions of the carrying 
support film 7. The two rows of perforations 8 are formed 
opposite to each other in the widthwise direction so as to be 
engaged with sprockets or the like for carrying the carrying 
support film 7. Each of the perforations 8 is formed to be 
substantially shaped like a rectangle so that the perforations 
8 pierce the carrying support film 7 at regular intervals in 
the lengthwise direction of the carrying support film 7. 

Incidentally, the width of the carrying support film 7 
is set at a value such as 35 mm, 48 mm or 70 mm according to 
a general standard of TAB . The thickness of the carrying support 
film 7 formed is, for example, in a range of from about 25 ^im 
to about 125 Jim. Each perforation 8 is formed, for example, 
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as a hole 1.981 mm square. The interval of arrangement of the 
perforations 8 is set, for example, at 4.75 mm. 

A plurality of opening portions 9 are further formed in 
the carrying support film 7 in accordance with portions for 
mounting the flexible wiring boards 1 as will be described later . 

That is, though not particularly limited, each opening 
portion 9 is generally formed to have a figure (e.g. a rectangular 
figure corresponding to the rectangularly shaped flexible 
wiring board 1 in Figs . 3A to 3C) similar in shape to but slightly 
smaller in size than the figure of a corresponding individual 
piece-like flexible wiring board 1 (at a reduction ratio of 
1-99 % to the flexible wiring board 1) so that each opening 
portion 9 pierces the carrying support film 7. The opening 
portions 9 are formed at regular intervals along the lengthwise 
direction of the carrying support film 7. 

Each opening portion 9 is not particularly limited but 
can be formed, for example, by die-punching the carrying support 
film 7. Preferably, the longitudinal width (length in the 
lengthwise direction of the carrying support film 7) of each 
opening portion 9 is selected to be, for example, in a range 
of from 9 mm to 99 mm, especially in a range of from 14 mm to 
69 mm. Preferably, the lateral width (length in the widthwise 
direction of the carrying support film 7) of each opening portion 
9 is selected to be, for example, in a range of from 9 mm to 
64 mm, especially in a range of from 19 mm to 44 mm. Preferably, 
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the pitch (pitch in the lengthwise direction of the carrying 
support film 7) of arrangement of the opening portions 9 is 
selected to be in a range, of from 1 mm to 10 mm, especially 
in a range of from 3 mm to 7 mm. 

When the opening portions 9 are formed in this manner, 
electronic parts can be mounted on the flexible wiring boards 
1 respectively from a rear surface side (side opposite to a 
surface side of the carrying support film 7 on which the flexible 
wiring boards 1 are mounted) after the flexible wiring boards 
1. are mounted on the opening portions 9 respectively as will 
be described later. 

In this method, as shown in Figs . 3B and 3C, the individual 
piece-like flexible wiring boards 1 are mounted on the carrying 
support film 7 formed in the aforementioned manner, so that 
the opening portions 9 are covered with the individual piece-like 
flexible wiring boards 1 respectively. 

A method for mounting the individual piece-like flexible 
wiringboards 1 on the carrying support film7 is not particularly 
limited. For example, a bonding method using an adhesive agent 
or a sticking method using a pressure-sensitive adhesive tape 
may be used as the mounting method. Preferred one of these 
methods is a method in which each flexible wiring board 1 is 
bonded to the carrying support film 7 by an adhesive agent. 
When each flexible wiring board 1 is bonded to the carrying 
support film 7 by an adhesive agent, the thickness of the TAB 
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tape carrier (i.e. , the total thickness of the carrying support 
film 7, an adhesive layer 10 (see Fig. 4A) and the flexible 
wiring board 1) can be made uniform more accurately to more 
surely prevent a difference in level from being formed between 
the respective flexible wiring boards 1. 

Each flexible wiring board 1 can be bonded to the carrying 
support film 7 through the adhesive agent as follows. As shown 
in Fig. 4A, the adhesive agent is applied", for example, on an 
inner circumferential edge portion in a bonding surface of the 
flexible wiring board 1 or on the periphery of the opening portion 
9 so that the adhesive agent forms a uniform thickness. Then, 
the flexible wiring board 1 is arranged on the opening portion 
9 in the carrying support film 7 so that the opening portion 
9 is covered with the flexible wiring board 1 . In this condition, 
the flexible wiring board 1 is bonded to the carrying support 
film 7 by heating or pressurizing as occasion demands. In this 
manner, each flexible wiring board 1 is bonded to the carrying 
support film 7 through the adhesive layer 10. 

The adhesive agent is not particularly limited if it can 
be generally used as an adhesive agent for flexible wiring board. 
Examples of the adhesive agent allowed to be used include: 
heat-curable adhesive agents such as a polyimide adhesive agent, 
an epoxy adhesive agent, an epoxy-nitrile butyl rubber adhesive 
agent, an epoxy-acrylic rubber adhesive agent, an acrylic 
adhesive agent, a butyral adhesive agent, an urethane adhesive 
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agent, etc. ; thermoplastic adhesive agents such as a synthetic 
rubber adhesive agent, etc.; and pressure-sensitive adhesive 
agents such as an acrylic adhesive agent, etc. The thickness 
of the adhesive layer 10 is selected to be generally in a range 
of from 1 jjjti to 20 ^tm, preferably in a range of from 2 (im to 
10 (im. 

For mounting each flexible wiring board 1 on the carrying 
support film 7 , positioning marks not shown are formed in advance 
in portions of the carrying support film 7 on which the flexible 
wiring boards 1 will be mounted respectively. The flexible 
wiring boards 1 are positioned on the basis of the positioning 
marks respectively so as to be arranged on the carrying support 
film 7 accurately. 

In the TAB tape carrier produced in this manner, only 
individual piece-like flexible wiring boards 1 judged to be 
non-defective products in the inspection step in advance are 
mounted on the carrying support film 7 . Accordingly, defective 
flexible wiring boards 1 can be initially prevented from being 
mounted on the carrying support film 7. For this reason, it 
is unnecessary to punch out defective flexible wiring boards 
1 along with part of the carrying support film 7 and replace 
the defective flexible wiring boards 1 with non-defective 
flexible wiring boards 1 in a process after that . Accordingly, 
a difference in level can be prevented from being formed between 
the initially mounted flexible wiring boards 1 and the 
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substituted flexible wiring boards 1 because of the replacement . 
As a result, the yield on continuous production can be improved 
due to improvement in ratio of non-defective products in spite 
of simple configuration, so that high connection reliability 
can be ensured while both improvement in production efficiency 
and reduction in production cost, especially reduction in cost 
in a process of assembling electronic parts into an apparatus, 
can be attained. 

According to this method, in the mounting step of mounting 
the individual piece-like flexible wiring boards 1 on the 
carrying support film 7, only individual piece-like flexible 
wiring boards 1 judged to be non-defective products in the 
inspection step in advance are mounted on the carrying support 
film 7 . Accordingly, the step of replacing defective flexible 
wiring boards 1 found by inspection with non-defective flexible 
wiring boards 1 can be omitted compared with the case where 
flexible wiring boards 1 are inspected after mounted on the 
carrying support film 7. For this reason, the TAB tape carrier 
can be produced as a TAB tape carrier on which flexible wiring 
boards of high connection reliability can be mounted while the 
yield on continuous production can be prevented from being 
lowered and while both improvement in production efficiency 
and reduction in production cost can be attained by 
simplification of the production process. 

Although the above description has been made on the case 
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where each opening portion 9 is formed so as to be similar in 
shape to but slightly smaller in size than each individual 
piece-like flexible wiring board 1, the size and shape of the 
opening portion 9 are not particularly limited if the individual 
piece-like flexible wiring board 1 can be mounted on the opening 
portion 9. The opening portions 9 need not be formed in the 
carrying support film 7 according to the purpose and application . 

In this case, each flexible wiring board 1 may be mounted 
on. the carrying support film 7 as follows. For example, as 
shown in Fig. 4B, the adhesive agent is applied on the whole 
bonding surface of the individual piece-like flexible wiring 
board 1 or on the whole surface of a mount portion of the carrying 
support film 7 on which the flexible wiring board 1 will be 
mounted so that the adhesive agent forms a uniform thickness. 
Then, the flexible wiring board 1 is bonded to the mount portion. 
In this manner, each flexible wiring board 1 is bonded to the 
carrying support film 7 through the adhesive layer 10. 

Although the above description has been made on the case 
where individual piece-like flexible wiring boards 1 are punched 
out of the circuit sheet 2 and inspected, inspection of the 
flexible wiring boards 1 may be carried out in any step before 
the individual piece-like flexible wiring boards 1 are mounted 
on the carrying support film 7. For example, inspection of 
the flexible wiring boards 1 may be carried out before the 
respective flexible wiring boards 1 are punched out of the 
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circuit sheet 2 . 
[Embodiment] 

A polyimide film 48 mm wide and 75 ^tm thick was prepared 
as a carrying support film having two rows of perforations 
provided in widthwise opposite end portions along the lengthwise 
direction . 

A plurality of rectangular opening portions each having 
an outer periphery smaller by 2 mm than each individual 
piece-like flexible wiring board to be mounted later were formed 
in the carrying support film at regular intervals along the 
lengthwise direction of the carrying support film by punching. 

Then, an epoxy adhesive agent was applied on the periphery 
of each opening portion so that the adhesive agent is formed 
with a uniform thickness of 5 jam. Individual piece-like 
flexible wiring boards (each shaped like a rectangle having 
a longitudinal width of 25 mm, a lateral with of 35 mm and a 
thickness of 45 ^m) produced separately and judged to be 
non-defective products in an inspection step were positioned 
on the adhesive layer on the basis of positioning marks provided 
in the carrying support film in advance, so that the individual 
piece-like flexible wiring boards were arranged on the opening 
portions through the adhesive layer with the result that the 
opening portions were covered with the individual piece-like 
flexible wiring boards respectively. In the condition, the 
individual piece-like flexible wiring boards were 
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thermo-compression-bonded to the carrying support film to 
thereby obtain a TAB tape carrier. 

As described above, in the TAB tape carrier according 
to the invention, high connection reliability can be ensured 
while both improvement in production efficiency and reduction 
in production cost can be attained in spite of simple 
configuration . 

In the "TAB tape "carrier "producing method "according to 
the invention, it is possible to produce a' TAB tape carrier 
on which flexible wiring boards of high connection reliability 
can be mounted while the yield on continuous production can 
be prevented from being lowered and while both improvement in 
production efficiency and reduction in production cost can be 
attained by simplification of the production process. 

The present application is based on Japanese Patent 
Application 2002-356847, the entire contents of which are 
incorporated herein by reference. 
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